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New Provdence, 
NJThs 

treatment facilty utlzes trcklng fters for the treatment ofdry-weather 
flow as well as large quantites of polluted water durngwet-weather 

perods generated by nfltraton to the sewer system. tests ere conducted 
on separate sludge sample from the prmaryand secondary clarlfler durng 

both the wet and dryweather perods.Wet-Weather Sludge Samples - A 

schematc of the dewaterng technquesInvestgated on wetweather samples 
Is 

shown In Fgure 26. The totalquantty of the primary sludge durng 
wet-weather Is 735 cu m (194,200gal.) per storm event based on mass baance 

for a measured sludge con¬centraton of 0.12% solds. However ths low 

sold strength for aprimary sludge probably stems from the unque 

operation situa¬tion at New Provdence whereby a fxed amount of sludge 
produced per dayIs sent out for separate treatment and therefore, sludge 

blanket andstrength do not build up In conventonal manner. f ths 
underflow scompared to situaon, assumng % solds (2,22),approximately 

22 
cu m (5>800 gal.) of sludge would be produced. Thequantity of 

sludge produced from secondary clarlfler wa estimated atapproximately 

62 cu m (16,380 gal.) per storm event. The measured soldsconcentration 
of the secondary sludge sample procured was 2.5%.The flux concentration 
curves for the gravity thickening tests for theprmary and 

secondary 
samples are shown in Figures 27 through 30. Thedilute primary 

sludge sample showed amenability to gravity thckening.With the hep of 

flocculating chemicals (lime and poymer), up to8% solids could be 
expected at mass oading rates of 500 kg/sq m/day(00 Ibs/sq ft/day). Without 

chemical aids, the results were significantlypoorer. the secondary 
sludge showed poor amenabilityto gravity thickening as solids concentrations 

of only 2 to 3 wereacheved with or without chemcal aids at low 

loading rates of less than20 kg/sq m/day (4 Ibs/sq ft/day).The 
flotaton 

thickenng test results are shown in Figures 3t through 33For prmary 

sudge, again chemicals aded in 

superior performance andsolds concentrations smlar to gravity thickening 
(up 

to 8%) wereachieved at mass loadng rates of the order of 250 kg/sq 
m/day(50 Ibs/sq ft/day). The optmum recycle rates were generally 

lessthan 60. For secondary carifler sudge, the flotaton 
thickeningperformance was sgnficantly better than gravity thckening as 

soldconcentrations up to 5% wthout chemcals and up to 6% with 
chemcalswere 

acheved. Wth chemical aids (lime and polyelec¬trolyte these 

concentratons were achieved at signficantly higherloading rates of 
250 to 350 kg/sq m/day (50 to 10 Ibs/sq ft/day)compared to ower loading 

rates of less than 50 kg/sq m/day (10 bs ft/day) without chemcals. The 
optmum 

recycle rates were between 250and 300%.The results of 
centrifugation 

tests for the prmary and secondary sludgesamples are shown 

in Tables 20 and 21 respectvely. The results showpoor amenablity to 
centrfugation 

for the primary sludge sample. Cake70 
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thickenng results 

for New Provdence, NJ, 
wetweather 

secondary sludge (with chemcals)78 
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solds of only 2% or less were acheved even wth the aid of chemcals.For 
the secondary sludge, cake solds of approxmately 75% were achevedwth the 
aid of chemicals (frrc chlorde and poly¬electrolyte). Both samples 

showed poor 1 and hence baskettype centrfuge wll be necessary for such 
sludges. No centrlfugatontests were run on gravty thckened prmary 

sludge 
samples. Based on theresults of various other sludges evaluated In 

ths study, Is ndcatedthat sgnfcantly better centrifugaton results on 
gravty 

thickenedsludges can be expected.The vacuum fltraton tests on both 
the prmary and secondary 

sludge samplswere conducted on samples. The feed solids concentrationsafter 
sedmentation were 2.5% and 3.2% for the two samples respectively.The 

test results are shown In Tables 22 and 23 respectvely. Based on theresults 
of the Funnel tests, a combnaton of ferrc chlorde andlme showed best 

fltraton results for both sludge samples. Best cake dis¬charge 
characteristics 

were obtained wth fI lament polypropyene fil¬ter cloth. Cake solids 
of nearly 28% were acheved for the primary sludge,while solds concentratons 

of only 16 to 8% were acheved for the secon¬dar sludge samples under 
optmum 

test condtions. The optimum filteryields for the two samples were 
approxmately 

18 kg/sq (3.5 Ibs/sq ftDry-Weather Sludge Samples - schematc 
of the dewaterng technques on the dry-weather sludge samples from the 

prmary 

and secondary is shown Fgure 34. The present quanttes of sludge 
bengdscharged from prmary and secondary are 68 cu m (26150 gal.)per day 

respectvely 
(Table 2). As mentoned earler, these quanttes arepresently discharged 

wthout regard to the sludge strength. Both sludgesamples procured for 
dewaterng tests showed low solds concentratons of0.38 and 0.46 respectvely.The 

flux concentraton curves for the gravty thckenng tests on the 
twosamples 

are shown n Fgures 35 and 36. Both these curves represent thetest 
data wthout the addtion of 

any flocculatng chemcals. t wasfound that flocculatng chemcals did not 
provde any Improvement n thegravity thickenng performance. For prmary 

sludge, 
sold concentratonsof only 2 to 3% were acheved at mass loadng 

rates between 30 and 50kg/sq m/day (6-10 Ibs/sq ft/day). These value 
compared 

to approxmately8% solids at mass loading rates up to 100 kg/sq m/day 
(00 Ibs/sq ft/day)for wet-weather prmary sludge. The results were 

poorer for secondarysludge samples where a solds concentraton of only 2% 
or less could beexpected at solds loadings below 20 kg/sq m/day (4 Ibs/sq 

ft/day). Thedry-weather secondary sludge results were quite simlar 
to 

the poor gravtythckening resuts for the wet-weather secondary sludge 

discussed earler.The results of flotaton thickenng tests are shown In 
Fgures 37 through39. For prmary sludge, scum concentratons of greater than 

5% 
soldscould be expected at a mass loading rate of 65 kg/sq m/day (3 Ibs/sq 

ft/day)wth the use of 5.6 kg/m ton (3 Ibs/ton) of polyelectrolyte andat 
recycle rate of 230%. However, for secondary sludge, use of 

chemcalsdd 
not ad in flotaton thckenng as shown by a comparson of Fgures 388 
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and 39. Scum concentratons as hh as 8 to 0% solds could be achevedwithout 
use of any chemical ads at mass loadng rates between 50 and 100kg/sq 

m/day 
(0-20 Ibs/sq ft/day). The optmum recycle rates varedbetween 200 

and 300% for the two samples. Agan, the dryweather flota¬ton thckening 
results were similar to the wetweather thckenng results.Centrifugaton test 

results are shown In Tables 24 and 25 for the twosamples. For the 
prmary sludge sample, these tests were conducted on a sample at a feed 

solids concentration of 1.8%. Optmumresults were shown wthout the use 
of flocculatng chemcals and cake soidsup to 13% were acheved under optmum 

test 
condtons (700 to 1000 G and60 to 20 seconds spn tme). These results 

are In sharp contrast to theprimary sludge samples durng wet-weather, and 
confrm the earler statementfor the prmary wetweather sludge sample whereby 

It was ndcated thatsgnifcantly mproved centrifuge performance may be 
expeced for sludge samples. The tests on the secondary sludge samples 
wereconducted without Generally poorer results were shown ascake solids 

of only 2% or less were achieved. However, this performancemay again be 
attributed to the dilute nature of the raw sample and signifi¬cantly 

improved results can be expected on samples.The vacuum fitration tests on 
both 

the prmary and secondary dry-weathersludge samples were 
conducted 

on samples, smlar to thewetweather ftraton tests. The feed solds 
concentratons after sedmen¬taton of the raw samples were 2.6% and 1.9% 

respectvely. The test resultsare shown n Tables 26 and 27. A chemcal combnaton 
of lme and ferrcchlorde agan provded optmum fltraton results slar to the 

wet-weather sludge fltraton tests. Best cake discharge characterstics 
wereachieved wth a 3 x 1, 100% I lament flter cloth for both thesludges. 

Cake solid of 20 to 22% for prmar sludge and 2 to 4% forsecondary sludge 
were achieved under optmum conditons. The optmumflter yields varied between 

3 and 35 kg/sq (2,6 and 7 Ibs/sq for prmary sludge and between 0 
to 

15 kg/sq (2-3 Ibs/sq forthe secondary sludge. These results are 
very smlar to the correspondinresults for wetweather sludges and Indicate 

amenabilty to dual (dry/wet)treatment of sludges.Treatment Costs for 
Bologca 

CSO Sludge (Wet-Weather)A summary of the estmated area and cost 
requrements 

of the arous de¬waterng technques for wet-weather bologcal treatment 
sludges s shownIn 

Table 28. Agan, the total costs nclude amortzed captal, 

operatngand haulng costs of ultimate resduals as shown In Appendx C 
Isevdent 

that for biologcal sludges, generally, vacuum fltraton In combnaton 
wth gravty or flotation thckenng provded most effectvend economic method 
of handling such sludges. However, the economic resultsfor centrfugation 

In combnaton wth gravity or flotaton thckenngwere qute close to the 
correspondng costs for vacuum fltration Becauseof the poor of bological sludges, 

cost estmates for centrfuges were based on basket type centrfuge unts. 
A more detaled discussonof the overall sludge treatment needs s made n 
Section VII of ths reportafter discusson of the bleed back concept Secton 

VII.90 



0!01Ca 

0 E— U UVI 0 ooooo 0 

C CO CO 13 ( — — o o o 

o o0———o———— • 1 —m —————01 E §v 
B U 0 o 91 



u oooooooo3ooo 0 cr cor 00 M 0 ........................n | — — — — 

————— 

— — — — — o -c J n n Ln D 000— O05 n u 

v c01 n LA n n o LIM — ctlE D U -U — —— 0c o E o3oAaO3 

o 0 o — — — — — N — — — — — cu o01 m E o o— — — co — — — — — — E OVI 0 c ty 14 -0 U - 

OOOOOOOOOOOOOOQOa 
Q - (M N (M N N m r r T92 



5E g g 0 0 0 0 

4 0 0 
pSo—o—Q—o—o—o—oo 

o, o oo VI 94 



w n c 0Z0 Q0 

Z 

0uUJ 

UJSo 

UJ 

—0 0 
0z 

UJa zUJ 
UJU 0 

= 

V* 
—t30• JCO 
0CM 
—Q 

UJIT 
=1UJr 
00 

HIQ 3 
0 

• OB0 
C 

a "1| co 

- 
I — 

95 



o n V U 4Ju U8 8 



SECTION VII 

CONCEPT AND ITS APPLICABILITYThe determnaton of 

the effcency of various sludge thckenng and dewater¬ng techniques for treatng 
the sudges arsng from combned sewer overflowtreatment processes has been 

the man thrust of this research actvty.However the feasblty of actually 
pumpng back or bleedng back theseon-site sludges to exstng dry-weather 

treatment facltes must also beconsdered. By controlled or of the CSO 
treatmentresduals, addtonal cost of the on-site sludge treatment facltes 

may beavoded or mnmzed. At the dryweather treatment plant, the dlutedsludge 
can then be removed n the grt removal, prmary sedimentaton, orsecondary 

treatment processes and become part of the treatment plant sludge.In 
cases where the combned sewer overflow treatment facltes are located onthe 

grounds of the muncpal wastewater treatment plant, the queston thathas to be 
resolved s whether the exstng sudge handling factes (perhapswth unused 

capacity) 
can be used for the combned sewer overflow treatmentsludges, or If separate 

facilities of a dfferent type have to be constructed.A ypcal mode of 
operaton 

of a or a system would consstof monitorng nstrmentaton that would 
measure 

the flow rate and soldshandlng capacty at the treatment pant and feed ths 
Informaton back tothe sludge holdng facltes. When the capacity at the 

treatment plant Issuffcient, the tanks automatcally dran, or are pumped If 
necessary, tothe Interceptor sewer. Any sgnfcant increase in the flow rate 

at thetreatment plant due to a ranfall or an other cause would be sensed 
and thesludge dranng would cease.LOADING ON THE DRY-WEATHER PLANTWhen 

the sludge enters the sewerage system t wll be diluted sgnfcantlyby the 
dry-weather flow. The resultant 

increase In suspended solds 

concentraton 
at the dryweather plant wll be a functon of the 1) concentratonof 

the sludge tself, 2) the amount and rate of sludge draning, 3) the dry-weather 
sewage suspended solds concentraton, and 4) the dryweather The primary 

effect on the treatment plant once the sludge has reached thetreatment plant 
wll be measured by 1) the change In hydraulc loadng2) the change In grt and 

solds 
loadng, and 3) the effect of slug loadngsof toxc materals such as heavy 

metals or pestcdes on the treatment pro¬cesses (especially bologcal). 
The secondary effect on the treatment plant96 



Is l) the Increased sludge producton whch must be handed by the exstngsolds 

handlng faclties and 2 the possblty of any disrupton of thedgeston process 
ue to any slugs of heavy metals or pestcdes or evengrt If It were to 

get past the grt chambers Into the prmary sedmenttontanksTo Illustrate the 
concpt 

a hypothetca xample Isprsented. Lsted below are the crtera for a typcal 
cty. assumng thatsome type of combned sewer overflow treatment faclty 

exsts 
along wtha conventonal actvated sludge treatment plant for dryweather 

flow.Sewred populatonTreatment plant desgn capacityAverage daly 

flowGross 
dgeston 

volumeSewered 
areaCombned sewer 

areaftOverflow from a 

2.5 cm (1.0 In) 
ranSudge 

produced 

(assuming 200 mg/1 

soldsremoved)Sludge volume at 2% 

concentraton100.000 persons94,625 cu m/day (25 

mgd)75.700 
cu m/day (20 mgd)7400 cu m 

(300.000 

ft4050 

ha (0.000 acres)2025 ha 

(5000 acres)246.025 cu m 

(65 mllongal Ions)49,48 

kg (109.000 Ibs)2460 

cu (0.65 11 
Iongallons)* 

Asumng approxmately 
0% 

of 
the ranfall results 

In 
overflow.If the 2460 cu m 

(0.65 

mllon 
gal.) were bledback to the treatment plant ata constant rate 

over 24 hour perod, ths would be an average Increase nflow rate of only 3.25 
However, the average Increase In solds loadngwould be 338. Fgure 40 contans 
two graphs, the top shows a typcal dryweather durnal flow pattern wth 

the addtonal flow due to the also shown* The bottom graph shows the 
dryweather 

solds loadng and thesolds loadng due Co A constant raw suspended 
solids value of200 mg/1 was used In determnng the dry-weather solds loadng.The 

sgnfcant fact In Fgure 40 Is that although the Increase In hydraulcladng 
at the dry-weather treatment plant Is neglgble, the solid 

loadngs 
sgnfcant. Based on the hypothetical data used to calculate the graphsIn 

Fgure 40. the average suspended solds concentration In the raw flowdurng 
the perod of woud be 870 mg/1. If ths concentraton wouldcuse sgnfcant solds 

depoition In the sewerag syste, or If the addedsods would be In excess 
of what the dry-weather plant facltes couldhandle, then would not be feasble. 

It may be possble to Increasethe duraton of to reduce the rate of sol ds 
loading but there arelmts on ths tme because of possble problems wth 

sludge odors,necessty of aeraton, and reduced amenabilty to certan thckening 
processes.The possblty of settlng occurrng In the sewerage system durng 

pump/bleed-back will depend on the hydraulc stuaton In the sewer to whch the97 
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produced sludge Is pumped or bled. t commn practce for most sewers tobe 
desgned wth velocity of at least 0.6 (2 fps) to prevent soldsdeposion. 

However, in larger Interceptor sewers at low flow, veloctescan go below 0.6 
(2 fps). In addtion, partcles having specifcgravites signfcantly 

greater than .0 and wth relatvely large diametersrequire velocities n excess 

of 0.6 (2 fps) to prevent settling. Thevelocity requred to keep a particle 
in suspenson Is a function of bothparticle specific gravty and dameter 

as designated below (23).onRequred velocity e 9 where: B 

emprcal 
constantf frcton factor 

(0.025 

for full ppe) acceleraton due to gravty 
specfc gravty partcle dameter to be 

transportedIt should be noted that 
requred veloctes to 

keep a partcle In suspensonchange 1) 
wth 

change In dameter at a constant specfc gravty and 2) wtha change In specfc 
gravty at a constant dameter. n many cases veloctesof greater than 0.6 (2 

fps) can be requred, and these Instances mayarise wth sludge being drained 
back 

to the sewerage system. Actual veloctesrequred to keep materals In 
suspenson have been determned* Table 29 hsbeen developed by the Amercan Society 

of 
Cvil Engneers and contans thevarious veloctes requred to prevent deposton 

of materials, some of whchmay be analogous to sludge being pumped rr 
(2324)Table 29. VELOCITIES REURED TO PREVENT SOLIDS DEPOSITIONWater transportngCear 

water colloidal sltsMateral m/sFne sand. non-collodal 

0.457 
1.50 0.762 2.50Sandy loam. non-col 0.533 1.75 0.762 

2.50Slt loam, 
non-collodal 

0.609 2.00 0.914 
3.00Alluval slts non-coloidal 0.609 

2.00 
1.067 2.50Ordnary frm loam 0.762 2.50 1.067 

3.50Fne gravel 0.762 2.50 1.524 5.00Stff clay, 

very collodal 1.14 3.75 1.524 5.00Alluval slts 
collodal 1.14 3.75 1.524 5.00Even the excess 

solds 
passed through the sewerage sstem and 

settled inprmary sedmentation, 
and 

a concentraton of % were acheved It s 
doubtful99 



that ths amount of sludge coud be removed. At 5% ths would amount to 
avolume 

of 980 cu m (35,000 ft3), and If pumped to the digester In a 24 hourperod 
ths would dsplace over 10 of the dgester contents. Ths does notnclude the 

addtonal solds that may be produced In scondary treatment byconverson of 
the soluble BOO assocated wth the pump/bleedback Into Furthermore, as ponted out 

earler In ths report, the volatile percentage ofthe sludgs produced at these 
combned sewer overflow treatment stes appearsto be below 60. Ths means that 

the dgeston of this materal wll probablybe neffcent and have a minmum impact 
on reducng the of the sludge.Obvously, the hypothetica example dscussed 

here 
s applcable 

only totself. Each applcaton wl be unque and must be studed as such. 
nsome applcatons the combned sewer area may be a smaller portion of thetotal 

area and the addtonal solds loadng woud not be a sgnfcantaddton or 
perhaps n some applcatons the prmary removal and sludgehandlng facltes may 

be suffcent to handle the Increased load. It shouldaso be remembered 
that even If the present sludge handlng facltes at thedry-weather treatment 

plant are of nsuffcent capacty, It may be moreeconomcal from captal and operatng 
cost perspectve to buld additonalfaclites at the dry-weather plant 

rather than at the combned sewer overflowtreatment ste. CONSIDERATONS to a 
biologcal treatment system as a resut of of sludges produced from combned sewer 

overfow 
treatment 

must also beconsdered. 

The prmary concern is the heavy metals and pestcdes whch areconcentrated 
In the sludge. It dffcult to determne what the specfclmtng values of 
certan heavy metals enterng a sewage treatment plantwould be. The can be 

reduced b other chemcals whch may precptatethe metals, form compounds, or 
by combinng wth other metalsto have an antagonistc effect. Conversely the 

may be ncreased byother catons having effect (25,26).Many artcles on the 
subject of metal to bologcal treatmentprocesses have appeared In the lterature. 

Snce most data were developed nlaboratory tests some for contnuous 
operatons and some for batch, there Isa varance In 

reported 
values. t has been reported (25) that for sewagetreatment bactera 

(as found In the actvated sludge process) slver and nickelare the most 
toxic 

to sewage bactera with no bacteral growth occurrngabove 25 mg/1 of ether 
element. Copper and chromum were found to have noeffect on sewage bactera 

n concentratons lower than 25 ng/, but werehghly toxc at 100 mg/1. Znc was 
considered moderate, wth no effects at less than 100 mg/1 concentratons. et 

al (27) conducted extensive laboratory tests simulatng an activatedsludge 
plant. Reductions In treatment effcency on a contnuousdose basis were 

found at the levels lsted below. It was also concluded thatthe actvated 
sludge process could tolerate, wth ony about a % 

decrease 

Ineffciency concentratons of chromium, copper, nckel and znc up to 10 
mg/1,ether 

singly or In combnaton. An nterestng fndng of ths study was100 



that although the threshold levels (hose concentratons at whch an effecton 
treatment can be notced) may be low, e.g. 1-2 mg/1, there Is effect beng 

realzed for a manfold ncrease in concentraton. Fgure 41Illustrates ths 
pont.Metal 

chromumCopperNckelZncConcentration 

InInfluent 
sewage10 

mg/1l mg/11-2.5 
mg/15-10 

mg/1nVI00zUJOuUJ1UJX01008060 

40200CONCENTRATION 

OF 

MTAL. 

INFLUENT 

SWAGEFgure 

41. 





Other reported metal levels to the actvated sludge process fromvarous 
studes Include 10 mg/1 for nckel (28) and 16.0 mg/1 for nckel 0.40 mg/1 for 

copper and 0.23 mg/1 for chromum (CrCl2 (29).Although chromum has been the 
subject of many studes (.30,31,32). awde range of values have been reported at 

the maxmum allowable lmts e.g.up to 250 mg/1 However, It Is agreed that reduced 
chromium has lttle effecton treatment and that chromium is toxc, but at 

much higher concen¬tratons than the other common heavy metals.A notable effect 
reported In most studies Is the Inhbtion of 

ntrfcatonby the heavy metals. Values n the range of 12 mg/1 of metals even 
thoughnot toxc, may completely stop Ths could have an portanteffect on any 

breakpoint step that would follow fnal settlngor the oxygen deand on the 
receivng body of water when ntrifcaton begns.Just as portant and perhaps 

even more crtcal than the effect of the heavymetals on treatment Is the effect 

on dgestion. Lmts of mg/1 for copper,cyande, and chromum and 2.5 for nc and 
nckel have been recommendedas maxmum concentratons for raw sewage subject 

to sludge dgestion (33).Table 30 Illustrates the various reported maximum lmts 

for raw sewagessubected to sludge digeston.Table 30. TOXIC LIMIT FOR METALS 
IN RAW SEWAGESUBJECT TO SLUDGE DIGESTION (4)Reference No 12355789Metal, 
mg/1Chromium 5.0 5.0 0.05 

1.0 
1.5Cyanide 2.0 1.0 0 0.1 11.6Copper 1.0 1.0 

0.30 0.2 1.0 0.7Iron 5.0Znc 5.0 

0.3 0.3 >5.0Nckel 2.0a. 

See 
Reference 

34 for references.b. For 

streams and sewers.Various 

sources (32,34.35) have noted 
that 

heavy 

metals In the feed 
to 

adigester 

wll concentrate n the digested 
sludge. It appears that 

whenconcentratons 
approach the 1000 mg/1 level of heavy metals, dgester 

faluremay be realzed. The study (2 mentoned earler traced the fate ofheavy 
metals through the actvated sludge process and the results are summarized 

In 
Table 31.02 





Ths same study lsted the hghest allowable dosages for raw feed to 
dgestion as follows:Metal 

chromumCopperNckelZncPrmarysludge>50 

mg/10 

mg/1>40 

mg/110 

Prmary 

andsecondary 

sludge>50 
5 

mg/1>10 
mg/110 

mg/1One of 

the 
most 

Important 

conclusons 

relative to the question of the feas¬blty of bleedng combned sewer overflow 
treatment sludges containng heavymetals back to the treatment plant s the fact 

that f a digester fails itcompletely fails. Unlke the actvated sludge 
process whch can have areducton in effcency caused by the presence of 

metals, the dgeston process wll contnue to operate at very close to normal 
effcencesuntl the crtcal level has been reached at which pont digester falurewill 

occur.Table 32 has been developed showng the concentratons of certain 
heavy 

metalsn 

the sludges resuting from treatment at the various combned sewer overflowstes. 
As seen by the data n Table 32 some of the sludges do contain heavymetals 

n excess of the toxc concentratons dscussed earler. f thesesludges are bled 
back to the treatment pant resulting In a sgnfcant concen¬traton dlution 

the dangers are greatly reduced. However. It mustalso be realized that the 
above sludge samples only represent one event fromeach ste and are not truly 

representatve of a complete year of operation.n addton, the effect of these 
varous metals cannot be fullypredcted nor can the effect of the possble 

shock loading on the bologcaltreatment process be predcted wthout the use of 
empircal methods. Thesetypes of methods are strongly recommended when the 

concept of sludge pump is bein consdered.Therefore, t Is indcated that t may 
be more feasible to thickn and the sludge on ste rather than pump/bleedback 

these residuals to the 

treatment 
plant. However, the problem of ultmate disposal remans If It sfound that 

a sludge can be brought up to a 20% solds concentration, the trans¬portation 
costs of conveyng ths sludge to a place of ultimate disposal wllbe 

greatly reduced. However ths s based on the assumption that the sludgecan be 
dsposed of wthout any form of digeston. If dgeston of some types requred (e.g. 

digeston, heat treatment, wet oxidation) then thelogstcs of concentratng 
the 

solds followed by transport to a digestionprocess, followed by further 
dewaterng become questonable. Therefore on thefollowng pages the combned sewer 

overflow treatment ste studes are analyzedfor the feasblty of on-ste treatment 
of the resdual sludges resultngfrom treatment as compared to solids 

pump/bleedback 
or other alternatives.04 




